Construction and characterization of a thermostable whole-cell chitinolytic enzyme using yeast surface display.
To develop a novel yeast whole-cell biocatalyst by yeast surface display technology that can hydrolyze chitin, the chitinaseC gene from Serratia marcescens AS1.1652 strain was cloned and subcloned into the yeast surface display plasmid pYD1, and the recombinant plasmid pYD1/SmchiC was electroporated into Saccharomyces cerevisiae EBY100 cell. Aga2p-SmChiC fusion protein was expressed and anchored on the yeast cell surface by induction with galactose, which was verified by indirect immunofluorescence and Western blotting. The chitinolytic activity of the yeast whole-cell biocatalyst or partially purified enzyme was detected by agar plate clear zone test, SDS-PAGE zymography and dinitrosalicylic acid method. The results showed that the chitinaseC gene from S. marcescens AS1.1652 strain was successfully cloned and expressed on the yeast cell surface, Aga2p-SmChiC fusion protein with molecular weight (67 kDa) was determined. Tests on the effect of temperature and pH on enzyme activity and stability revealed that the yeast whole-cell biocatalyst and partially purified enzyme possessed both thermal stability and activity, and even maintained some activity under acidic and weakly alkaline conditions. The optimum reaction temperature and pH value were set at 52 °C and 5.0, respectively. Yeast surface display technology succeeded in preparing a yeast whole-cell biocatalyst with chitinolytic activity, and the utilization of chitin could benefit from this process of enzyme preparation.